What are Ajuba proteins? The Ajuba adaptor proteins are characterized by the presence of three highly related tandem LIM domains at their carboxyl terminus (the LIM region), and a variable proline-rich amino-terminal preLIM region (Figure 1 ). Consistent with their ability to shuttle between the nucleus and cytoplasm, Ajuba proteins contain a nuclear export sequence (NES) in their preLIM region, while the LIM region directs nuclear localization. The mammalian Ajuba family includes three members with overlapping tissue/ cell expression: Ajuba, LIM domain containing protein 1 (LIMD1), and Wilms tumor 1 interacting protein (WTIP) . Drosophila only has a single Ajuba family member, dJub, which is most closely related in organization to mammalian LIMD1.
What are LIM domains? LIM domains are cysteine-rich, double zinc-finger domains originally identified 25 years ago in the nuclear homeobox transcription factors Isl1 and MEC3, which What are the cytoplasmic functions of Ajuba proteins? Ajuba proteins localize to centrosomes. There they interact with the Hippo pathway components LATS1/2 and also with Aurora A kinases, which are important for centrosome integrity and function. In Drosophila, loss of dJub in neural stem cells results in centrosome defects and aberrant mitotic spindles.
What are the cell-surface functions of Ajuba proteins? In epithelial cells, Ajuba proteins are recruited to newly forming adherens junctions through an interaction with a-catenin (via the LIM region) and as a result stabilize junctions by contributing to the coupling of cadherin-based adhesive complexes to the actin cytoskeleton (via the preLIM region). Ajuba acts as a scaffold that concentrates active Rac (via the preLIM functional redundancy and overlapping expression, the organismal functions of the Ajuba protein family in mammals has not been determined but in Drosophila the single Ajuba gene dJub is essential for embryonic development. Selective tissue deletion of dJub revealed that dJub is critical for the regulation of organ size as a negative regulator of the Hippo signaling pathway, while in neuroblasts dJub maintains centrosome structure and function. In zebrafish AJUBA is critical for proper heart development by coupling retinoic acid signaling with the transcriptional activity of another nuclear LIM protein, Isl1. In human pathology, Ajuba proteins have been implicated in tumor development as tumor suppressors. LIMD1 can function as a co-repressor of the Retinoblastoma protein (pRB). The LIMD1 gene is located at chromosome 3p21.3, a region commonly deleted in lung cancer, and LIMD1 null mice cooperate with oncogenic Ras in lung cancer initiation. Indeed, the LIMD1 gene is frequently inactivated in human lung cancers. 
What is the molecular basis of
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Facultative parthenogenesis -the ability of sexually reproducing species to sometimes produce offspring asexually -is known from a wide range of ordinarily sexually reproducing vertebrates in captivity, including some birds, reptiles and sharks [1] [2] [3] . Despite this, free-living parthenogens have never been observed in any of these taxa in the wild, although two free-living snakes were recently discovered each gestating a single parthenogenone copperhead (Agkistrodon contortrix) and one cottonmouth (Agkistrodon piscivorus) [1] . Vertebrate parthenogens are characterized as being of the homogametic sex (e.g., females in sharks, males in birds) and by having elevated homozygosity compared to their mother [1] [2] [3] , which may reduce their viability [4] . Although it is unknown if either of the parthenogenetic snakes would have been carried to term or survived in the wild, facultative parthenogenesis might have adaptive significance [1] . If this is true, it is reasonable to hypothesize that parthenogenesis would be found most often at low population density, when females risk reproductive failure because finding mates is difficult [5] . Here, we document the first examples of viable parthenogens living in a normally sexually reproducing wild vertebrate, the smalltooth sawfish (Pristis pectinata). We also provide a simple approach to screen any microsatellite DNA database for parthenogens, which will enable hypothesis-driven research on the significance of vertebrate parthenogenesis in the wild.
The smalltooth sawfish is a large, critically endangered ray that is estimated to have declined to 1-5% of its population size in The mean IR of sampled individuals was 0.033 (s.d. = 0.199, with >85% of individuals having an IR <0.10; Figure 1 ), indicating that mating pairs were typically unrelated. Seven outliers (3.7% of the sample) with IR values ranging from 0.84 to 1.0 were found, with two individuals being homozygous at all loci and five being homozygous at all loci but one or two (Figure 1) . All of these individuals were female, even though the overall sample sex ratio excluding these individuals was close to unity (1 male to 1.12 females). Five of the outlier individuals were captured in the Peace River in 2011 (n = 4) and 2012 (n = 1). Their size at capture indicated they were all born in 2011 [9] and their genotypes indicate they were full siblings (Supplemental Information). We consider these five individuals to be members of a single brood of parthenogenetic offspring, which has previously been observed in captive white-spotted bamboo sharks, Chiloscyllium plagiosum (brood
